BALB/c mice. Penetration of the particles was determined by GC-MS analysis of the skin for PHBV.
Materials and Methods

Nile Red loaded PHBV capsule preparation
A solution of PHBV in dichloromethane 
Preparation of micro/nanocapsules with different sizes
In order to obtain different sized particles, different centrifuge speeds and durations were employed. To obtain low micron sized (largest) fraction, the suspension was centrifuged at 12000 rpm (15455 g) for 10 min, in the centrifugation step of the preparation to recover the particles.
The supernatant was further centrifuged at 13500 rpm (18138 g) for 10 min to obtain high nano-sized particles. Finally, the remaining supernatant was centrifuged at 14500 rpm (22566 g) for 40 min to obtain the lowest diameter nanoparticles.
Nanoparticle Topography with Scanning Electron Microscopy
An aqueous suspension of PHBV nanoparticles (100 µL, 1.2 %) was added onto carbon tapes (Electron Microscopy Sciences, USA) attached to SEM stubs, and Au-Pd sputter coating (2 nm) was performed under vacuum before the SEM study with QUANTA 400F Field Emission SEM (Netherlands). The diameters of the nanoparticles were measured from the SEM images using the Image J software (NIH).
Particle size distribution analysis
The size distribution of the micron sized Then, these suspensions were applied to the dorsal skin of the mice that was shaved one day earlier.
In vivo studies: animal model
Experiments After the digestion, distilled water (0.5 mL)
was added and the tube was shaken for 1 min.
After phase separation, the organic phase was transferred into a vial and analyzed in a gas 
Histological preparation studies
The tissue samples were fixed in 10 % formalin and paraffin-embedded. The microtome sections (5µm) were obtained using microtome and stained with hematoxylin and eosin and examined under a light microscope (on fluorescence) (Leica DM6000B, Germany). This analysis was qualitative and analyzed either the presence or absence of polymer penetration. The general tissue reaction to micro and nanocapsules was investigated using conventional histological techniques. 
Statistical analysis
Results and Discussion
Micro/nanocapsule characterization
Production of PHBV particles were narrow particle size distribution as confirmed by the sharpness of the peak in Fig. 2c and the size range in Table 1 .
In vivo tests: penetration of micro/nanocapsules into mouse skin
Transdermal delivery systems are being increasingly used in the clinic for delivery of small Therefore, the penetration of Nile Red stained PHBV micro/nanocapsules present as emulsions containing simple penetration enhancers (PEG and PVA) was studied on mouse skin.
Upon sacrifice of mice, skin patches were removed, treated according to the section 2.5.2, and the amount of micro/nanoparticles in the skin was determined using GC-MS spectroscopy with 0.05 mg of benzoic acid serving as a standard.
The results of the analysis are shown in Table 2 .
It is apparent that particles penetrated into the skin at different rates, when different chemical enhancers were used.
GC-MS results indicate that PHBV capsules penetrated into the skin to different extents (percent of the applied amount) depending on the chemical enhancer type used and on size ( Table 2 ). Application of PVA solution (8 %) led to a 3-fold higher penetration of the same particles than PEG (15 %) did. For large particles (micro) penetration was calculated as 0.10 % and was lower than the nano and low nano sized particles, penetration of which were 50 % higher (0.15 % and 0.14 %, respectively), indicating that smaller particles penetrated the skin more effectively.
After enhancement with PEG solution, however, the values were too low and very similar. It is probably the sensitivity of the analysis that could PEG is a commonly used enhancer, especially effective when it is prepared in high concentrations as was applied in the present study (Heuschkel et al., 2008) . But in this study PVA performed much better, and therefore, further tests involving the low dose application were conducted using PVA.
The low concentration of the particles applied to skin was found to be more effective; a higher fraction of the particles penetrated the skin and the size effect was much more distinct (Table 3 
Conclusion
The aim of transdermal delivery systems is to deliver low molecular weight agents with the right set of properties without irritating the stratum corneum and deeper tissue layers. Polymeric particles are promising tools for these delivery applications.
They can be made in various sizes, from various materials, carry molecules of different chemistries, and be modified for targeting purposes. As such, 
